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In order to determine the self diffusion coefficient, the equation 2.11 should be applied. 
Based on equation 2.11, a is represent the slope. The value of a can be abstract from 
equation of straight line graph, y a*x+b. However, the unit of a are A 2/ps and 
required to convert it into m 2/S (Acceirys, 2014) . Previous study also review also be 
made by other researcher, some of them used MSD to analyze their result (Le, 2014; 
Glass et al., 2010; Lee, 2013). All this study is very important to the others researcher 
for increase their knowledge in MD simulation. 
2.16 Summary 
The literature review could be divided into two theories parts which carbon capture and 
computer theory. In carbon capture theory, CCS is the best approach to capture and 
storage CO2- It is involved 4 main steps- which are capturing CO2 from the flue gas. 
After CO2 had been capture, this will be transported storage site by pipeline, motor 
carriers, railway and water carriers. Then, CO2 will be stored in many ways such as 
ocean storage, underground injection and mineralization. In the second part was about 
molecular dynamic (MD) simulation. MD is useful tool to analyze and increase the 
understanding interaction exists in carbon capture process. It applied the concept 
Newton's second law to describe the position and velocity of an atom inside the 
simulation. 
3 METHODOLOGY 
3.1 Overview 
In this research, MD simulation was employed to enhance the understanding of the 
carbon capture process by using HMDA. MD has the capability to visualisation of the 
intermolecular interactions during carbon capture. This simulation process was carried 
Out through the molecular dynamic simulation technique in Material Studio 7.1. 
Material Studio was licensed software purchased Acceryls (Accelrys, 2014).
3.2 Introduction 
This chapter is present the methodology of this research. This methodology consists 
with five main stage which are speciation, molecular geometry and optimization, 
simulation box creation, dynamic simulation and analyzes simulation result as shown in 
Figure 3-1. These entire steps are very important to perform the complete simulation. 
The detail will be explained in the next subtopic. 
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Figure 3-1: Flow chart of research activity for process modelling simulation 
3.3 Simulation Methodology 
Table 3-1 show the simulation parameters used in MD simulation. According to 
Masjren et al. (2014), all these paramaters are required to perform the simulation. A 
simulation box consist with 300 molecules of HMIDA, 300 molecules of CO 2 and 1000 
molecules of 1120 is required to be construct to perform the simulation.
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Table 3-1: Simulation parameters for HMDA absorption process inside MD simulation 
System Number of Density of the single Density of the single Simulation box 
molecules components (g/cm 3) components (glcm3) size 
AxBxC 
313K	 333K 313K	 333K 
(40°C)	 (60°C) (40°C)	 (60°C) 
Tertiary: 
HMDA 300 0.9815	 0.9706 
CO2 300 1.72E-03	 1.62E-03 8.53E-03	 8.04E-03 43 A x 43 A x 
H20 1000 1.0007	 0.985 43A
(Sources: Singh, 2011; Span and Wagner, 1996; Yaws, 2006; Masiren et al., 2014) 
The first stage in process modelling simulation was speciation or molecular- recognition. 
Speciation could be defined the activity of identifying chemical species and it was 
method gives more information on the form in which the element was present. In 
simulation system, the molecules required were HMDA, H20 and CO2 as shown in 
Figure 3-2. Speciation of the solution should be specified accurate enough in such a way 
an acceptable approximation of that could be used as initial composition of the system 
(Farmahini, 2010). 
The next stage was molecular geometry sketch and optimization. This stage was 
involved two main parts. This process was started with downloading the molecular 
structure geometry from the Chemspider database (2014) and then it was compared with 
the literature Singh (2011). The database provides the molecular structural data of 
interest in 3 Dimensional (313). In optimization part, it was carried for the solvent 
(HMDA + H20) and the solute (CO 2). As illustrate in Figure 3-3, the simulation was run 
with fine quality and compass force field to calculate energy and force by forcite 
calculation. The function of this step was to ensure the stable molecular geometry to be 
used in the subsequent simulation stage (Adam et al., 2014). The concept geometry 
Optimization was based on reducing the magnitude of ' the calculated forces until it 
become smaller to defined convergence tolerances.
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